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German Aeroplane Engines 

A SMALL, but most instructive exhibition of captured 
German aeroplanes and engines, has been recently opened 
in London, the following account of which appears in 
Engineering. The object of the exhibition is educational, 
and for the convenience of manufacturers and others 
interested in aero-engine design, several engines have 
been dissected, and sets of the component parts, sec
tioned where necessary to show the construction, have 
been mounted on large boards, alongside specimens of 
the engines to which they belong. There are altogether 
some dozens of captured engines either officially on 
view, or rendered visible, by the courtesy of the at
tendants, to those interested. The aeroplanes, which 
are five in number, occupy another part of the hall. 

Perhaps the most striking fact in connection with the 
engines is that, with a solitary exception, they are all 
of the vertical six-cylinder water-cooled type. German 
aero-engine design seems to have settled down along the 
lines of a straight forward racing-car engine, not perhaps 
of extraordinary lightness for the power developed, but 
reliable, durable and above all, easy to manufacture in 
quantities with ordinary labor and shop equipment. 
The one exception to this type is a specimen of a 100-
horse-power Oberursel engine which formerly adorned a 
Fokker fighting monoplane. 
This engine is of the nine
cylinder rotary air-cooled pat
tern, almost indistinguishable 
from the Gnome rotary engine, 
which is largely used by the 
British authorities. It has the 
typical Gnome pistons carry
ing automatic inlet-valves in 
their heads, and in other 
features the resemblance is 
exceedingly close. 

Reverting to the standard 
six-cylinder engines which 
really constitute the exhibition, 
these comprise the following 
types and sizes, namely, 
Mercedes 160 horse-power and 
260 horse-power; Benz 160 
horse-power and 220 horse
power; and Argus 120 horse
power and 200 horse-power. 
The Argus engines differ from 
the others in the fact that the 
cylinders are in pairs, one sheet
iron water-jacket enclosing 
two cylinders, but as these 
engines have not yet been 
sectioned it is not possible to 
see the details of the cylinder 
construction. One of them 
is equipped with an English 
carbureter and English mag
netos, and we believe that 
many captured German en
gines have been found thus 
equipped. It is said to be the 
German practice to design 
their engines to take British 
accessories and so to be able 
to utilize valuable fittings 
stripped from our machines 
wnich have come to grief 
behind their lines. 

The Argus engines are also 

The Benz and Mercedes engines are, broadly speaking, 
of the same general pattern, each having six independent 
vertical water-cooled cylinders, with sheet-iron welded 
jackets, and both representing the final development of 
their racing-car prototypes. They weigh, we understand 
about 3.75 pounds per normal brake horse-power at 
ground level, this figure comprising a complete engine, but 
without radiator, fuel, oil, or tanks. Of the two the 
Benz is slightly the lighter per brake horse-power, and 
from the manufacturing point of view the details of its 
design are generally preferable to those of the Mercedes. 
The 160-horse-power Mercedes aero-engine of pre-war 
days had cylinders in pairs, like those of the Argus, and 
the crankshaft was also of peculiar design, but these 
features have been abandoned in the modern en
gines. 

Dealing with the points of difference, the Benz cylinders 
are of cast-iron with solid valve-seatings arranged verti
cally in the head, whereas the cylinders of the Mercedes 
are of steel with exhaust and induction ports screwed in at 
an angle. In both sizes of the Benz engine the inlet and 
exhaust valves are duplicated, and are operated by a 
camshaft housed in the crank casing. In the Mercedes 
engine a central overhead camshaft is adopted and 
duplicate valves are only used in the larger size. The 

the crankshaft of either engine, except for the thrust 
bearings. Oil cooling is arranged for on the Benz engine 
by a number of horizontal tubes passing transversely 
through the sump. A cowl on one side of the casing 
directs air into the tubes, and a similar cowl on the other 
side, facing backwards assists the draught through them. 
In the same engine the crankshaft bearers are also cored 
transversely from side to side, so that the air-circulation 
may tend to cool the bearings, and through two of these 
ports the air is drawn to the carbureters. The induction
'pipe system of the Benz compares favorably with that of 
its rival and the water circulation system seems pro
nouncedly superior. On the other hand the circulating 
pump of the Mercedes, with its shrouded impeller and 
volute discharge is of much superior design to that of the 
Benz. 

The general impression left on the mind by an inspec
tion of the captured engines, is that the Germans have 
carried the standardization of type infinitely further 
than we have, and therefore have placed themselves in a 
position to manufacture aero-engines with the maximum 
rapidity and cheapness. We have certainly captured 
many hundreds of German engines, and it is only reason
able. to suppose that the collection at the Agricultural 
Hall is fairly representative of the bulk of those now used 

against our troops in Flan
ders and our civilian popula
tion at home. It is therefore 
a matter for remark that, 
except for the solitary Gnome 
engine, the Germans appear 
to have abandoned, or never 

. to have used, the rotary type, 
the Tadial fixed type, the Vee 
type, the opposed type or the 
Broad Arrow type, not to 
speak of the numerous variants 
which each of these types com
prises. They pin their faith, 
apparently, to a simple engine 
with the minimum number of 
parts, and devote their energies 
to increase of numbers rather 
than to the development of 
types. 

Preservation of Fermenta
tion Organisms in Nu

trient Media 

noticeable by reason of the From Eng;nee,;ng 

amount of labor spent on Standard triple expansion engine for British standard merchant ships-rear view 

THE Comptes rendus des 
travaux du Laboratoire de Carls
berg (1917, vol. ii., part 6) 
contains an important article 
by Prof. A. Klocker on the 
preservation of fermentation 
organisms in nutrient media. 
Hansen's conclusion that a 10 
per cent solution of cane
sugar forms an excellent me
dium is confirmed, but beer 
wort is also very good. The 
Pasteur flask is undoubtedly 
the best form of vessel for 
prolonged preservation. The 
present observations were 
made, during a period of more 
than thirty years, on 820 cul
tures of yeasts and moulds. 
These included Saccharo
mycetes, Schizosaccharomy
cetes, Torulre, Mycoderma, 

the elaborate finish of unim-
portant parts. This is certainly not a typical failing of 
German engines, for these as a rule display a common
sense in the matter of finish, and of simplicity of detail, 
which our own manufacturers might emulate with ad
vantage. On the whole, in so far as it can be inspected, 
the Argus engine does not appear to have any extraord
inary merits, while in certain details, such as the use of 
loose cams secured by taper pins, the design is anything 
but commendable. On the whole, one probably would 
not be far wrong if he said that an equally good, or better, 
engine could be made for less money. 

The real interest of the exhibition to designers of aero
engines lies in the remaining types, the Benz and Mer
cedes. These appear to represent the outcome of 
German experience as to what an aero-engine ought to be, 
at any rate for such work as long-distance bombing flights 
if not for more spectacular duties. The Gotha biplane 
carries two 260-horse-power Mercdes, the A.E.G. is 
similarly equipped, and the Rumpler biplane is fitted 
with a single engine of the same power and pattern. 
Benz engines of 220-horse-power are carried in the Avia
tiks and the Agas. The Albatross two-seater carries a 
160-horse-power Mercedes. 

casing of this camshaft appears a very costly piece of 
work, and the Benz design seems unquestionably better. 
The Benz pistons are of cast-iron, with three rings at the 
top and no scraper ring. A perforated steel cone is 
rivetted to the inside of the piston-head, the apex of the 
cone forming a small seating on the center of the gudgeon
pin. The function of this cone is probably to assist the 
lubrication of the pin, although the support it affords to 
the latter may be useful. The piston of the Mercedes is 
formed by screwing a steel head, carrying the gudgeon 
pin bosses, into a cast-iron skirt. The design of the 
connecting-rods also shows considerable difference. The 
Benz rods are of parallel tubular form, involving only 
lathework of a simple kind, whereas the Mercedes rods 
are of the usual I-sections which give greater trouble in 
machining. 

Coming to the crankcase, in both engines the lower 
half of the case forms a support for the crankshaft so 
that the bearings and connecting rod-ends are very in
accessible when the engines are erected. This would 
appear to be an objectionable feature of both designs, 
unless it has been found that sufficient rigidity is not 
obtainable otherwise. There are no ball-bearings for 
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Endomyces, Monilia, Chalara, 
Oidium, and !\lucor. For the most part the nutrient 
medium employed was a 10 per cent solution 
of cane-sugar, in which 461 cultures were grown, but 
290 cultures were made on beer wort and sixty-nine on 
other media. Of the 461 cultures on cane-sugar solution 
(231 of these being Saccharomyces) 403 survived, while 
58 perished. In the case of the 290 cultures grown on 
beer wort (190 Saccharomyces) 268 survived and 22 
perished. Thus it must be concluded that fermenta
tion organisms can be kept alive for upwards of thirty 
years. The exceptions to this rule are: (1) The as
porogenic varieties of Saccharomyces; (2) Saccharo
mycode8 j,udwigii; (3) Schizosaccharomyces; and (4) 
Aspergillu8 glaucu8. Of the first only 44 per cent sur
vived on cane-sugar and 21 per cent on beer wort, of the 
second only one in nine survived on cane-sugar for more 
than 7.5 years, but all five cultures on beer wort sur
vived for twenty-five years. Only two out of five cul
tures of Schizosaccharomyces on cane-sugar survived, 
but ten out of eleven of those on beer wort were living. 
Of six cultures of A. glaucu8 only one survived, and 
two of the remaining five perished in less than 
two years. 
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